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ABSTRACT 
 
Public transport has been promoted world-wide to address climate change by reducing auto 
emissions, for social and health benefits related to walking and for catalyzing economic 
development. These benefits are based on a combination of supportive urban form that puts the 
people that will take public transport within close proximity to stations. Many of these 
environmental and physical health benefits are based on agglomeration and density, from 
compact living connected by lines of public transport. The research presented in this paper from a 
comparative site and the statistical analysis of census data found that in Los Angeles County, 
passenger rail ridership was correlated with lower income users. However, there are many 
tensions between new passenger rail stations, catalytic economic uplift, that gentrifies an area and 
pushes out the very people that would use public transport. While the Los Angeles County 
Metropolitan Transportation Authority is dependent on low income riders for financial success and 
the return of positive environmental and public health benefits, new stations developments are 
part of a phenomenon of gentrification, pricing out public transport users. This key challenge is 
diagnosed in this paper arguing that in order to be successful, public transport agencies must 
adapt the built environment as well as supplying new transport routes, providing affordable 
housing for their riders in close proximity to stations, so that the people that will use public 
transport, can.  
INTRODUCTION  
 
Public transport is expanding worldwide to address problems of congestion, environmental 
consumption and public health (Boarnet et al., 2017; Gun et al., 2017; Townshend & Lake, 2009). 
However, public transport ridership is dependent on two things, urban form and people actually 
using it for travel (Chester et al., 2010). The correct urban form, usually dense places, need to be 
provided to enable people to take public transport (Cervero & Kockelman, 1997). Without 
supportive urban form connecting the people that would use public transport, the environmental 
benefits of reduced auto emissions and greater public health due to walking trips associated with 
public transport, will not materialize.  
 
This paper diagnoses two phenomenon through comparative site mapping and statistical analysis. 
Increased housing and population density correspond with higher passenger rail ridership. 
Inversely, several indicators showed that as wealth increases passenger rail ridership declines. The 
statistical analysis of 66 variables from site analysis and census data were tested by 91 passenger 
rail stations in Los Angeles County. However, many trends in the city show that gentrification is 
occurring nearby new transport lines, pricing out the people that would use passenger rail (Baker 
& Lee, 2009; Boarnet et al., 2018; Kahn, 2007).  
 
This paper identifies the inverse relationship between wealth and passenger rail ridership and 
proposes that transport agencies should combine an aggressive affordable housing approach with 
new rail lines in order to mitigate gentrification, that is partly caused by new rail stations (Baker & 
Lee, 2019; Boarnet et al., 2018; Kahn, 2007). Passengers of public transport must be provided 
with affordable housing and urban environments with density that supports walking to public 
transport in order for the return of public transport benefits, better environmental quality and a 
healthier more active population. This paper argues that transport agencies must provide 
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affordable housing for their own success and proposes public sector, private sector and joint 
partnership strategies transport agencies could use to provide more housing for their riders. It has 
been argued that public transport success depends on a rail and land use, or urban form, 
approach commonly called transit-oriented development (Cervero & Kockelman, 1997; Ewing & 
Cervero, 2010; Townshend & Lake, 2009). The results presented in this paper argues further that, 
transit-oriented development should be a rail, land use and a demographic strategy.   
CHALLENGE  
 
Southern California must somehow provide 1.3 million new homes in the next ten years (Dillon, 
2019). The greatest percentage increase in homelessness is occurring in the San Gabriel Valley 
and the west side of Los Angeles, both suburban conditions according to the Los Angeles County 
Department of Health Services (2020). Both of these areas exhibit a suburban condition common 
to many places across the United States and where large environmental gains of transiting from car 
use to public transport will be found. Furthermore, the majority of first-time homeless are homeless 
due to economic hardship exhibiting a new and troubling trend in the wake of current news 
predicting recession and the current coronavirus epidemic’s effect on the economy (Los Angeles 
County Department of Health Services, 2020). Furthermore, these are local problems with the 
majority of the unhoused being residents of Los Angeles County for more than ten years (Los 
Angeles County Department of Health Services, 2020). These facts describe a homelessness crisis 
composed of local trends of housing unaffordability.  
 
Meanwhile, the current expansion of the Los Angeles County Metropolitan Transportation Authority 
(LA Metro) is under construction in the foothills near the San Gabriel Valley where homelessness is 
rising quickly. The rail lines and stations will move through areas affected by an increase in 
homelessness. LA Metro finds itself in a challenge of reaching its customers, lower income people 
that live in supportive, dense, urban environments. Transport and housing are fundamentally 
pinned to each other but while the Los Angeles transport agency is expanding rail lines there is no 
equivalent housing strategy. LA Metro has a joint development program that has developed sixteen 
projects by leasing out LA Metro owned property to private developers for construction. LA 
Metro’s goal is for 35% of this property portfolio to be affordable housing (www.metro.net, n.d.). 
However, this program should be much more aggressive, intentionally providing affordable 
housing nearby rail stations in much larger scale and intensity if order for LA Metro to connect 
users to transit and for the associated return of environmental and physical health benefits of public 
transport use.  
METHODS 
 
This paper relies on a span of research that included informational interviews with planning 
officials, housing experts, architects and developers. The majority of research involved literature 
review and public data research. Statistical analysis was performed through SPSS using United 
States census data of station areas, by ZIP Code or census block, in Los Angeles. Passenger rail 
ridership numbers were obtained from the Los Angeles County Metropolitan Transportation 
Authority for the fiscal year 2013. Station passenger rail numbers were aggregated combining all 
the entries and exits at that station. Those annual numbers were then tested by station area 
variables predominantly from the United States Census estimates of 2014 that were based on the 
2010 census. Home value change was obtained from www.zillow.com. This statistical analysis 
diagnosed the challenge of the inverse relationship between wealth, home ownership and 
passenger rail ridership in Los Angeles County. A bivariate Pearson correlation was performed to 
determine which neighborhood characteristics corresponded with passenger rail ridership. Cross-
correlations were also determined between wealth indicators and travel behavior. A multivariate 
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regression was then performed to determine which of these correlations had an impact on the 
statistical model, or passenger rail ridership in these Los Angeles cases. A multi-factorial picture of 
the relationship between density with higher passenger rail ridership and wealth’s inverse 
relationship with passenger rail ridership emerged.  
RESULTS 
 
An investigation of station area characteristics that drive passenger rail ridership in Los Angeles 
found that both household residential density and population density correlated significantly with 
higher passenger rail use for 91 passenger rail station areas in Los Angeles County. Figure 1 
shows the results of the bivariate Pearson correlation that identified characteristics of the station 
area neighborhoods that correlated with higher passenger rail use. Residents below the poverty 
line and those without access to a vehicle were also more likely to take passenger rail. These 
positive correlations show that as density increases so does passenger rail use while as wealth 
decreases passenger rail ridership increases.  
 
Variable at station area  Bivariate Pearson correlation 
 Household residential density  .37 
Percentage with no vehicle available  .284 
Individuals below the poverty line  .224 
 Number of vacant housing units  .211 
Population density  .206 
Figure 1. This table shows the bivariate Pearson positive correlations between passenger rail ridership and rail station 
characteristics including density and indicators of wealth.  
Negative or inverse relationship with passenger rail ridership were determined by testing 
neighborhood characteristics against ridership numbers. Figure 2 shows that indicators of wealth 
including car ownership, home ownership and higher median household incomes correlating 
inversely with passenger rail ridership in Los Angeles. These are all indicators of wealth that argue 
again as wealth increases passenger rail, or public transport, use declines.  
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Variable at station area  Bivariate Pearson correlation 
 Transport affordability as a 
percentage of income   
- .381 
Home value percentage change  -.362 
Percentage with three vehicles 
available   
-.251 
Median household income  -.233 
Owner occupied housing units  -.227 
Percentage with two vehicles available -.213 
Figure 2. This table shows the negative correlations or inverse relationships between neighborhood characteristics and 
passenger rail ridership.   
Cross correlations between several income and car ownership attributes were found. As median 
household income increased so did the prospect of driving alone to work. Figure 3 displays several 
wealth factors corresponding with car use to work. The more access a person has to a vehicle the 
more likely they are to drive to work. Meanwhile, those without a vehicle correlated with taking 
public transport to work.   
  
Drove alone to work  No vehicle 
available  
Car, truck or 
van to work  
Median household income  .790   
Percentage with two vehicles available .848   
Public transport to work  
 
.881  
Percentage with two vehicles available   .781 
Percentage with three vehicles 
available   
  .776 
Figure 3. This table shows the cross correlations of station area variables tested against each other.   
The previous statistical analysis identified variables for further investigation into their impacts on 
ridership, beyond correlation, within this model of 91 station areas in Los Angeles County. Station 
area variables that had a singular impact or effect on ridership were population density with a 1% 
impact, as well as the number of individuals below the poverty line which also had a 1% impact of 
passenger rail use at the station level. Density has been identified as a driver of public transport 
use and advised as necessary for public transport success (Cervero & Kockelman, 1997).  
 
Home value increase and the number of vacant housing units nearby have powerful negative 
impacts on passenger rail use. Home value increase describes the inverse correlations that several 
wealth indicators were shown to have with passenger rail use. Locating rail stations in low income 
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neighborhoods, reaching the people that will take public transport, should be a serious 
consideration of transport agencies. Gentrification is the adversary of passenger rail use, described 
by the relationship between home value increase and reduced passenger rail ridership. Vacant 
housing units correlating with passenger rail use may be a strong identification of gentrification that 
needs further attention and study. In desirable transport station areas, vacant units may be new or 
remodeled units waiting for new, and higher income, residents. The identified relationship between 
vacant homes nearby and passenger rail ridership is peculiar, possibly alarming considering 
people need housing close to passenger rail and merits further study.   
 
Variable at station area  Percentage singular impact  
 Individuals below the poverty line   1% 
Population density  1% 
Home value change   5%  
 Number of vacant housing units  4.7% 
Figure 4. This table shows the multivariate regression of passenger rail ridership identifying station area characteristics and 
their individual impact on ridership.   
A further investigation of rail station location versus ridership was performed analyzing and 
comparing the transit-oriented developments of LA Metro against passenger rail use. The solution 
to encouraging people to take passenger rail would seem to be transit-oriented developments, 
providing housing near to stations. However, a collection of 10 LA Metro joint developments, or 
new transit-oriented developments, were found to provide less average passenger rail ridership 
returns than 7 station areas without a joint development strategy. Stations with a location-based 
strategy with little or no LA Metro transit-oriented development returned more ridership than transit-
oriented developments. This requires more study but it suggests that stations placed in lower income 
areas of substantial density are more significant drivers of passenger rail use and that the new 
transit-oriented developments do not provide the right sort of housing stock, affordable enough, to 
house the people that would take public transport in close proximity to stations.  
 
Station area strategy Average station area ridership   
Transit-oriented development:  LA 
Metro joint development project  
4,456,104 
Rail station placement: Little or no 
transport agency development  
5,210,131 
Figure 5. This table shows that a rail location strategy rather than a development strategy returns more ridership in Los 
Angeles County.  
CONCLUSIONS 
 
These conclusions suggest many opportunities for LA Metro and other transport agencies to fine 
tune their transit-oriented development strategies. The relationships between public transport 
stations, economic catalysis and gentrification need further investigation and are important areas of 
research (Baker & Lee, 2019; Boarnet et al., 2018; Kahn, 2007). Transport strategies that locate 
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stations in lower income communities or that provide affordable housing will see a greater return 
on ridership and the subsequent environmental and physical health benefits. This demographic 
approach connecting passenger rail with the people that will use it is a necessary area of research 
and future transport strategy often left out of the density and urban form debates (Cervero & 
Kockelman, 1997; Ewing & Cervero, 2010; Townshend & Lake, 2009). The environmental 
challenges are increasing while housing is becoming more unattainable for people. If transport 
agencies are to meet their goals they need to provide their riders with affordable housing in close 
proximity to stations or place stations in the communities where they will be used. The successful 
public transport agency of the future is one that combines a transit-oriented development urban 
form with a demographic approach matching people with trains.  
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